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00474.2/1902,  SA472.2/158,  J.O.  6800-6880 


To  develop  an  acceptance  plan  for  aoouraoy 
evaluation  of  the  Cal*. 30  Ml  Rifle  which 
would  be  indenendent  of  fluctuations  due  , 
to  variations  in  ammunition  quality* 

An  investigation  was  made  of  the  effeot  of 
rifles  and  of  aazauaitibh  on  dispersion  pat¬ 
terns  used  for  acceptance  fof  accuracy*  A 
method  was  developed  which  permits  adjust¬ 
ment  of  the  final  acoeptsnee  value  to  com¬ 
pensate  fof  variations  in  hocufaCy  of.  imt- 
munition  used; 


Recommendation  loNmada  that  this  method  t 
incorporated  in  U.  s*,  Army  specification 
52-1-21  to  replace  the  pf ©sent  fifed  ac¬ 
curacy  limit*,.  . 


DISTRIBUTION  LIST 


Ordmmoo  Office  OROTS 
Ordnance  Offico  OHDIS 
Ordnance  Office  C&BT2C-AR 
Fronkford  Arsenal 
Reck  Island  Arsafial 
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Subject: 

Development  of  Ao curacy  Aocoptonoo  Method  for  Col *.39 
HI  Rif loo. 

Roforenoes: 

00474.2/122,  SA474. 2/2343 

00474.2/1902,  SA472. 2/158 

SA.  V/.0.  920 

Xntrofluotl  a: 

Tho  U.  S.  Army  Specification  52-1*21  states  thst  accuracy 
requirements  of  the  specif i cation  are  to  bo  mot  with  standard 
service  ammunition  of  known  aoouraoy.  This.  at  the  initial 
time  of  writing,  was  Cal.  .30  Til  sail  Ammunition  which  gavo  ex¬ 
cellent  performance.  During  the  y/qt,  tho  standard  corvioo  am¬ 
munition  was  changed  to  M2  Ball  and  employed  two  types  of  bullet, 
tho  M2  Ball  which  was  gilding  metal  Jookotod  and  tho  M2  Ball 
alternative  which  was  gilding  metal  clad  stool  Jacketed.  With 
tho  increased  war  time  production  and  the  change  in  type  of  bul¬ 
let  tho  accuracy  of  ammunition  decreased.  Sinee  the  specification 
does  not  allow  any  compensating  change  in  accuracy  acceptance 
limits,  the  rifle  then  had  to  absorb  the  increase  In  group  size  > 
duo  to  ammunition.  This  was  manifestly  impossible.  Accordingly, 
a  waiver  was  granted  which  permitted  continued  use  of  Ml  Ball 
ammuiaition.  This  condition  Continued  throughout  the  production 
of.  new  rifles. 

In  the  meantime,  eighty-seven  Cal. .30  Ml  Rifles  were  selected 
as  being  within  drawing  tolerances  on  these  dimensions  believed  to 
affect  accuracy.  These  were  not  of  exceptional  aoouraoy  but  merely 
representative  of  what  oould  be  expected  of  rifles  manufactured  to 
existing  drawings.  These  rifles  were  fired  with  Ml  Ball  and  with 
M2  Ball  ammunition  to  determine  tho  relationship  existing  between 
the  two  types  of  ammunition.  Report  of  results  is  contained  in 
Y?.0.  920.  In  brief,  it  was  shown  that  due  to  the  increased  disper¬ 
sion  shown  by  both  rifle  and  Hand  barrel  firings  of  the  thon  avail¬ 
able  Cal.. 30  M2  Ball  ammunition,  it  was  impossible  to  moot  the  riflo 
specif loot ion  with  rifles  made  to  drawing  dimensions.  Acceptance 
plana  were  submitted  for  oommte 

Shortly  after,  tho  production  of  now  rifles  stopped  and  no 
aotion  was  token  on  this  report.  Col. .30  Ml  Ball  ammunition  con¬ 
tinued  to  bo  used  for  aocoptanoo  firing  of  remanufootured  rifles 
until  ouoh  time  as  existing  supplies  of  Ml  Ball  ammunition  neared 
exhaustion.  Tho  question  of  development  of  a  specification  which 
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would  provide  flexible  aocoptonco  limits  to  allow  for  variotiona 
lu  ammunition  aoourooy  mb  again  raleod  and  the  project  reactivated 
to  allow  for  tho  inoluoion  of  oxpsrlenoo  accumulated  oinco  the 
original  study  woo  ma£e. 

Matorlol  &  Egulpmont;  ' 

50  Rifles.  U.  S.,  Cal.. 30,  Ml,  selected  for  conformance 

with  drawing  dimensions  and  tolerances  as  listed  in  Report  Vs 0.920. 

Cartridges,  Col,, 30,  U2  Ball,  Lot  J3M21046. 

Cartridgoa,j  Col,. 30,  Ml  Ball,  Lot  FA2149--2149A. 

Cortridgee,  Col. ,30,  152  Ball,  Lot  LC13305. 

Mann  Barrel,  Cel ..30 

Machine  Rost  and  Range  Facilities. 

Procedure? 

Booauae  of  the  variation  found  to  exist  between  successive 
five-shot  groups  fired  with  the  some  Ml  Rifle  and  because  of  the 
greater  amount  of  information  obtained  relative  to  basic  oocuraoy 
with  the  larger  group,  it  was  decided  to  establish  data  on  the 
basis  of  eight-ahot  targets.  Accordingly,  each  of  tho  fifty  rifles 
was  fired  five  eight-shot  targets  from  a  machine  rest  using  the 
Ml  Ball  end  the  M2  Ball  Ammunition,  Lot  DK21C46,  Twenty-two  of 
the  rifles  were  fired  similarly  with  the  LC13305  lot  of  M2  Ball 
Ammunition.  Sech  lot  of  ammunition  was  fired  ten  eight-shot  groups 
from  a  Mann  barrel. 

Results  &  Discussion: 

a.  The  theory  was  offered  that  it  would  be  possible  to 
break  down  the  combined  dispersion  due  to  rifle  and  to  ammunition 
in  such  a  manner  that  it  would  be  possible  to  evaluate  eaoh  portion 
separately.  Thus,  it  would  bo  possible  to  fire  a  new  lot  of  ear 
munition  through  a  Mann  barrel  and,  with  the  accuracy  factors  then 
knows  for  the  ammunition  and  for  aooeptable  rifle a,  to  determine 
tho  a<ooptanoo  limit  to  be  used  with  that  particular  lot. 

b.  It  was  believed  that  tho  combined  dispersion  would  bo 
roproconted  ei  tho  square  root  of  tho  oum  of  tho  oquarco  of  tho 
Individual  dispersions  attributable  to  rifla  and  to  ammunition  in 
tho  soma  manner  that  probable  errors  or  standard  deviations  of  a 
sum  aro  obtained.  This. would  bo.oxproasod  do  followa: 
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Extreme  Spread  for  Specification  uoo  end  bains 
a  combination  of  riflo  and  ammunition  error® 


3  3  s  Extrema  Spread  of  Tost  Ammunition  oo  dotominod 
Mann  in  ilann  barrol.  * 

3  3  *  Extrema  Spread  attributable  to  Rif lea  alone® 

Riflo  (In  this  toot,  duo  to  tho  riflo o  colooted  no 
within  drawing  tolerances.) 

o.  With  this  ao  a  basis,  the  250  targets  obtained  with  tho  se¬ 
lected  rifles  and  Ml  Ball  Ammunition  woro  mopsured  and  the  voluoe  of 
extreme  spread  token  as  !THQp  sea  Table  X.  Tho  firings  with  tho 


Konn  barrel  wero  taken  as  THT  (Table  XX)  and  by  substitution,  tho 
^  Mann 

value  of  ITS  was  obtained®  Then  as  a  cheek  on  tho  validity  of 
Rifle; 

this  theory,  tha  specif ioation  values  for  use  with  the  lota  Of  M2 
Ball  Ammunition  wero  derived  using  the  rifle  factor  TTB  and  the 

_  Rifle 

ammunition  factor  STS  obtained  by  Mann  barrel  firing  with  M2  Bail. 


The  speoif loot ion  values  were  compared  with  actual  values  obtained 
.  from  targets  firod  with  tho  selected  rifles  end  M2  Ball  Ammunition 
(Tables  XXX  &  XV)  with  percentage  limits  for  distribution  determined 
by  the  standard  deviation  of  the  Mann  barrel  firings® 

Results  are  ao  follows: 


(a)  Ml  Bell 

Rifles 

Mann  Barrel 

Ave#  Extreme  Spread 

3.  S3 

1.49 

Avo.  s.  3®  ♦  1  std.  Deviation 

4.973 

1.533 

Ave.  3.  So  ♦  2  Std®  Deviation 

6.076 

1.536 

Ave.  E.  3.  ♦  3  Std®  Deviation 

7.174 

1,634 

\S\ 
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Then,  substituting  in  O  s\  "%~T  ‘ 

sp.  Mann 


1 

rsr 

.  «yt  %  aiHif  fj  Rif!© 

and  assuming  the  value  noted  under  "Rifle*  above  na 
3S  and  solving  for  ITsT  those  values  are  obtained: 
’  8P»  Rifle,- 


at  Average  3  eg 
at  ♦  1  Standard  Deviation  4I739 
at  ♦  2  Standard  Deviations  5.870 
at  ♦  3  Standard  Deviations  6,989 


If  these  latter  values  then  ere  considered  constant  and 

?+hrf£r0ffnfcifts  tho  dispersion  due  to  rifles  nlono  and  -com- 
with  the  dispersions  obtained  in  Mann  barrol  firings  of  tho  122 
Bail  ammunition  noted  belotf,  the  specification  value  1TB  for  uoo 

with  M2  Ball  ammunition  is  derived, 
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% 
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Mann  Barrel 


Ave,  Extreme  Spread 

Ave.  8.  s.  f 

Ave,  2,  S,  +.  2 tf** 

Ave.  S.  S,  ♦  3«r* 


2.53 
2.59-  ' 

2.65 

2.71 


nr 

Ave.  Extreme  Spread 

Ave.  E.  S.  ♦  1^ 

Ave.  E.  3.  ♦  Zo-* 

Ave.  g.  s.  ♦  3<r» 

(c)  M2  Ball  Lot  LC  13305 


4.39 

5.40 
6.AA 
7.50 


Mann  Barrel 


Ave.  Extreme  Spread 
Ave.  E.  S.  +  l<r>x 
Ave.  E.  S.  ♦  Z&* 
Ave.  B.  S.  ♦  3<y^ 


2.54 

2.61 

2.68 

2.76 


rs 

_ apt. 


Avo. 

Ave. 

Ave. 

Ave. 


Extreme 

2.  S.  4 
2.  3.  4 
2.  S.  4 


Spread . 

1  cj?"l 

2  C* 

3cs^» 


4.40 

5.41 
6.45 
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For  check,  actual  targets  fired  with  the  selected  rifles 
were  measured  and  the  distribution  of  targets  compared 
to  the  conventional  normal  curve  limits: 


1  <yN  Unit  -  68,270 

2  cr*  Limit  -  95*450 

3  cr*  Limit  -  99.750 

» 

with  results  as  shown; 

M2  Ball  -  JTA  21046 


Within  1^— »limit 

No.  targets 

207  “ 

BO: 

Predicted  0 

V/ithin  2cr-  limit 

236 

94*4 

95*4 

within  3<^r'  limit 

243 

97.2 

99.7 

Over  3c»^  limit 

7 

' 

Total 

253 

M2  Ball  -  LC  13305 

• 

V/ithin  1  cr*  limit 

No.  targets 

—  sf — 

75 ?B 

Predicted  0 

— wfr 

Within  2  C"  limit 

105 

96.3 

95.4 

Within  3  cr*  limit 

109 

100.0 

99.7 

to)  It  is  believed  that  while  the  accuracy  &£  prediction 
is  not  good  for  the  lc« limits,  it  is  sufficiently 
valid  for  the  higher  limits  to  warrant  adoption  and 
is* an  improvement  over  the  present  method  setting  an 
arbitrary  limit  which  does  not  permit  of  adjustment 
for  ammunition  quality. 


Inasmuch  as  the  rifles  used  represent  the  variations 
to  bo  expected  within  drawing  limits,  tho  o~ curacies 
obtained  may  bs  considered  es  representative  of  tb>* 
current  design  and  the  limits  used  should  he  such  as 
to  permit  acceptance  of  tho  major  portion. of  these 
rifles.  It  is  believed  that  use  of  this  method  of 
acceptance  with  limits  set  at  the  2  point  would 
provide  a  satisfactory  method  of  inspection. 


Conclusions? 

1.  It  is  Concluded  that  tho  dispersion  pattern  of  shots  ob¬ 
tained  in  targeting  of  rifles  can  be  broken  into  two  fac¬ 
tors,  one  attributable  to  tho  rifles  and  tho  other  to  tho 
ammunition.  Further,  tho  factor  due  to  rifles  hos  boon 
evaluated  with  rifles  selected  for  being  within  tolerances 
with  sufficient  ecour&oy  that  a  method  can  bo  presented 
which  will  allow  prediction  of  targeting  results  with  any 
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TABLE  1  (1st  Sot)  . 

TARGETING  RESULTS  -  Ml  RIFLES  WITH  Ml  BALL  AMJUNXTICC1 
_ _  LOT  FA  2149A 


SERIAL  NO. 


'EY.  KH.  SS. 


3826637 

3825201 

3825870 

3826834 

3826236 

3626600 

3826613 

3814093 

3826479 


3625201 
3825870 
3826834 
3826236 
3826600  ‘ 
3826613 
3814093 
3826479 

_ JS2605iL 

3826637 
3825201 
3825870 
3826834  ’ 
3826236 
3826600 
3826613 
3814093 
3326479 
3826050 


3.1” 

3.8 

5.1 
2*9 

4.1 
5.0 

2.1 

5.4 

2.1 

j6*l 


fit? 

1.9 
3.0 
3.4 

2.9 

3.8 

1.9 
3.6 
3.0 


1«6‘ 

0.9 

2.8 

1.9 

2.1 

3.2 
1.7 
4.0 
2.C 

5.2 


rt 

2.9 
3.0 
3.0 
3.0 
4.5 
1.8 
4*6 
2.1 
JLfi. 


3*1" 

3.8’ 

5.1- 
2.9- 
4.5 
5.0' 
2.3- 

6.1- 

2.2- 

JkiLz. 


^  £ 

3.2* 

3.8- 

3.4- 

3.3- 

4.6* 

2.4' 

5.6  - 

3.3- 


3.5 

3.7 

3.8 

1.1 

2.2 

2.3- 

2.6 

3.4 

4*2  •- 

2.3 

3.0 

3.0  " 

5.2 

2,1 

5.3  — 

4.1 

2.8 

5.0- 

5.0 

2.0 

5.1' 

6.3 

2.2 

6.5 — ' 

5.3  ' 

2.5 

5.4- 

4.0 

3.6 

4.8' 

SERIAL  NO. 


EH. 


3826637 

3825201 

3825870 

3826834 

3826236 

38266C0 

3826613 

3814093 

3826479 

3826056, 

'irkA/.i'  nr» 

yoc&vji 

3825201 

3825870 

3826834 

3826236 

3826600 

3826613 

38&4093 

3826479 

3826050 


2.1* 

1.4 
5.0 

2.4 

4.4 
4.0 

3.5 

2.5 
4.7 


2.4 

2.4 

3.2 

5.4 
6.0 
6.0 
2.9 

4.3 

Jil 


SS, 


2.6 

3.0" 

3.3 

3.3* 

3.3 

5.3- 

1.6 

2.5- 

2.3 

4.4" 

3.0 

4.3- 

3.0 

3.5- 

1.4 

2.5~ 

1.6 

4.7- 

4.2 

5.0- 

2.7 

1.5 

2.8- 

4.3 

4.3- 

2.9 

3.3- 

2.8 

5*6-~x 

1.3 

6.0- 

1.8 

6.1- 

4.1 

4.8- 

1.9 

4*6 

2.8 

^2" 

3Y.  *  Extreme  Yertieel 
SB.  *  Extreme  Horizontal 
S3.  ®  Extreme  Spread 
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table  x  [tea  2at) 

TARGETING  RS3ULT3  -  Ill  RIFLES  WITH  EU  BALL  AOTUXTX01I 


SERIAL  NO. 

SV. 

Si. 

332A505 

2.7  - 

2.5 

3826669 

2.0 

1.3 

3326703 

2.8 

3,3 

3825657 

2.3 

1.8 

3825957 

1.7 

2.2 

3312297 

2.9 

1.6 

/v»<r/w-/ 

3826669 

3826703 

3625657 

3825957 


•  7 

2.4 

2.8 

1.4 
2.7 

6 
3 

7 

8  . 


‘  LOT  FA  2149A 


HIS. 

a.?' 

2.3 

2.3 

2.9 

2.4 
3.2 

3.4 
3.4 

4.9 
5.0 

"5C - ^ - 

3*7 

2.8 

1.8 

2.8 

3.1 

4.6 

3.1 

5.0 

5.0 


SOTAL  IJO. 


3826703 


3825957 

3312297 

3326276 

3826674 

3825639 

3826720 

3SZ4505 

3826669 

3826703 

3825657 

3825957 

3812297 

3826276 

0826674 

3825689 

3826728 


EV. 

5.0- 

4.2 

5.2 

3.1 
1.7 
3.5 

3.3 

2.2 

3*9 


EV.  s  Bztremo  Vortical 
EH.  «  Extreme  Horizontal 
S3.  «  Extreme  Spread 
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table  x  (4  th  sot) 

TARasrim  results  *  in.  rifles  v/ith  lu  ball  /zotitiqn 

v 

_ LOT  FA  2159A _ .-  '  ■ 


S^IAL  NO.  57.  EH.  IS. 


3325975 

3825326 

3325248 

3825480 

3825324 

3C26506 

3821532 

3826302 

3826710 

,3825655, 

3825326 

3825248 

3825480 

3821532 

3826302 

3826710 

J&S5651. 


2.74 

3.2 

3.2 

2.2 
2.0 
2>5 
3.4 


1.6* 

2.5 

2.5 
3.9 
1.7 
1*6 

1.6 


2.8' 

3.2 

3.6 
4.0 

2.3 

2.7 

3.4 


.3825975 

3825326 

3825248 

3825480 


382650* 

3821532 

3o263C2 

3826710 

3825655 


3.0 

•  2,0 

3.0 

4.9 

3.6 

4.9 

1.8 

3.0 

3.0 

4*8 

1.8 

4.8  . 

5.7 

4s  1 

A  i 

vr  «  «A» 

1.4 

2.9 

3.0 

3.3 

2.8 

3.3 

4.2 

1.6 

4.4 

2.2 

2,8 

2.i> 

2.4 

3.0 

3.8 

2*8 

1.5 

3.0 

2.3 

2.7 

2.7- 

2.9 

-4.4: ... 

.  4.4  . 

3.4 

3.1 

4.1 

2.X 

3.7 

3.7 

4.8 

3.9 

5.7 

3.4 

3.4 

1 4.2." 

3.9 

2.7 

4.5 

2.8 

1.7 

2,8 

3.6 

3.4 

3.7 

3.6 

1.2 

3.6 

2.2 

1.3 

2.3 

3.9 

3.7 

4.4  . 

SERIAL  no.  EV.  EK.  .  F3. 


3325975 

3325326. 

3325248 

3825480 

3825324 

3826506 

3821532 

3326302 

3826710 

3825326 

3825248 

3825480 

3625324 

3826505 

3821532 

3826302 

3826710 

3825655 


2.4" 

3.0 

2.5 

3.5 

4.6 

2.0 

1.7 
1.6 
3.4 
Ji2L 


2.1* 

3.4 
3.7 
1.6 
2.6 
1.6 

3.5 
1.9 

2.5 

2.0 


2.0 

2.3 

3.6 
1.9 

3.4 

2.7 
2.3 

2o0 

4>9 

.£*1 


2.6 

1.7 

2*6 

2.D 

2.5 

1.6 
2.2 
1.3 
As!L 


E7.  s  Extreme  Vertical 
3H-  =  Extreme  Horizontal 
S3.  *  Extreme  Spread 


2.6" 

4.2 
3.9 
3.6 
5.0 

2.2 

3.5 

2.3 

3.4 

L- 


2.7 

3.7 

3.2 
3.7 

3.1 

2.3 

2.4 

5.1 
AmL 
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TAEQ3TIKS  RESULTS 


SERIAL  MO.  57 o  SH. 

3825613  3.0*  2.6" 
3326581  ,  2.5  2.7 
3325698  6.0  2.5 
3825730  4.5  3.3 
3322030  2.0  4.1 
3326846  4.8  3.3 
3825685  3.5  3.4 
3826323  1.2  3.4 
3824980  2.0  ,1.8 

jmm__ _ Hi _ 

3825613^  374  579 
3826581  2.6  2.3 
3825698  2.4  .  1.7 
3825730  5.4  3.1 
3822080  2j7  5.8 
3826846  3.5  3.0 
3825685  2.2  2.6 
3826323  2.8  2.6 
3824980  2,5  2.1 

,,1826470., ,Jl4 _ ZjSL- 

3825613  2.4  3.0 
3826581  2.8  2.5 
3825698.  3.7  2.5 
3825730  '  2.2  2.6. 
3822Q80  3.2  3.4 
3826846  3.7  4.0 
3825615  ,  4.1  2*5 
3826323  1.5  1*4 
3824980  3.2  2*7 
3826470  4.4  2.3 


ESTR1CTE 


n 

TARGSTIIJ®  RESULTS  -  UA2!!!  BARREL  FIRSTS 


Ammunition 

Extrema 

Extromo 

Sxtrccp 

Tyoo  and  Lot 

Vertical 

Horizontal 

Snroed 

111  Ball 
tk  2149 


Tam 


2.1  2,7 
l.o  1.7 
1.8  2  3 

2.2  2.3 

1.2  X.8 
2.0  2.0 
2.6  3.1 
1.7  3.6 
2.1  2.1 

2.2  loO  .  . 


All  targets  obtained  were  eight-shot  groups. 
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Bmumirn 

IfMiV-B  »?*V  i  *-*? 


table  xxx  (7th  sat) 

TAE0STII7G  RESULTS  -  to,  RIFLES  -  IS  BALL  ALT#  Ai&SIjITlb;i 
_  _  LOT  rn  21046 


amm*  ho.  ev.  eh.  m. 


3325665 

3826710 

3326302 

3321532 

3326506 

3825975 


3325268 

3825600 

3825665 

3826710 

3826302 

3821532 

3826506 

3825975 

3825326 

3825268 

3825680 


25665 
3826710 
3826302 
3821532 
3826506 
3825975 
3325326 
3825268 
3825680 
3825326 


5.0° 

6*0 

2.0 

6.7 

2.5 
6.7 

6.5 

4.6 
2*6 
3*3 


5*2 

5.9 

2.4 

3.8. 

3.7 

3*5 

fci 
ti 


3.6* 

2.2 

2.9 

2.8 

2.5 
2.9 

3.6 

n 


2*7 

3*6 

2*0 

3*5 

2.6 

3.2 
4.9 
3.7 
1.5 

2.2 


2*0 

3.9 

4.1 

3.0 

2.7 

2.4 

2.5 
2.7 
3.3 
JsL 


5.  O’* 

4.0 

2.9 

4.7 

2.8 

4.8 

6.9 

4.6 

3.7 

6tL. 


5*3 

6.2 
4.2 
4*0 
3.8 
3.8 
*5 

•s 

4.6 

la 


i 


3.5  3*7 

1.5  3.8 

2*6  2.8 

3.3  3.8 

5.2  *  5.4 

2.3  3.3 

3.4  5.5 

4*6  6.0 

4.3  4.5 

1.4  2.3 


SERIAL  no. 

3325665 
3826710 
3826302*. 
3321532 
3826506 
332597$ 
3825326 
3825268 
3325480 
$2$; 
rail 

3326*10 
3826302 
3821532 
3826506 
3825975 
3825326 
3825263 
3825480 
3825326 


SV.  ®  Extreme  Vertical 
SB.  ■*  Extrema  Horizontal 
23.  *  Extrame  spread 


/ 

V 


RESTRICTED 

TABLE  IXX  (3th  Sot I 

TARGETING  RESULTS  -  Ml  RIFLES  -  112  BALL  ALT*  /ITMUIIITIOM 


LOT  2CI  21046 


SERIAL  NO. 
3824505 
3825657 
3825957 
3826708  . 
3826669 
3826674 
3826728 
3tX2297  . 


3826276 

mfsr 

3825657 

3825957 

3826708 

3826669 

3826674 

3826728 

3822297 

3825689 

s* 

3825657 

3825957 

3826708 

3826669 

3826674 

3826728 

3812297 

3825689 

3826276 


27. 

EH. 

3S. 

J7V 

4.6* 

6.3- 

4.7 

3.3 

4.8 

3.5 

2.6 

3.7 

5.3 

2.6 

6.0 

3.0 

3.6 

4.1 

5o2 

1.5 

5.2 

5.5 

3.2 

5.5 

4.8 

4.2 

4.8 

3.7 

•  3.9- 

4.8  . 

3.2 

2.6 

3.5 

2.o 

2.6 

3.1 

3.8 

3.2 

3.0 

3.9 

2.4 

3.0 

3a 

3.9  ‘ 

2.9 

4.X 

2.6 

4a 

4*9 

5.1 

3.8 

5.5 

4*4 

3.9 

4<*4 

2.3 

5.5 

5.7 

4.0 

2.3 

2.1 

5.9 

3.6 
6.0 
4.0 

1.7 
4.11 


SERXAL  NO. 
3824505 
3325657  . 
3325957 
3826703 
3326669 
3826674 
3826728 
3812297 
3325689 
3826276 

“T*f245fe” 

3825657 

3825957 

3826703 

3826669 

3826674 

3826728 

3812297 

3825639 

3826276 


Eg., 

2.5" 

3.2 

2.9 

4.5 

3.2 

4.9 

3.6 
2.6- 
4.8 

44- 

2.3 

3.3 
0.9 

2.4 

5.6 

5a 

2.0  . 

4.3 

3.4 
3.1 


33. 

5.2’ 

4.0 

3.4 

4.5 

3.2 
5.0 

6.9 

3.7 

5.3 


37.  «  Extreme  Vertical 
1.  s  Extreme  Horizontal 
£S.  *  Extreme  Spree! 


RESTRICTED 


HUimujtu 

**J3LB  XXX  (9th  Bit) 

TAEOOTI®  RESULTS  -  IH  RIPLS3.  -  112  BALL  ALT.  iOTUmon 
_ _ .  Let?  m  2iQii6 _ _ _ _ 


SERIAL  HO. 


3812640 

3826318 

3826571 

3826663 

3825536 

3826303 

3325689 

3325315 

3326061 

3325084 


$12640 
3826318 
3826571 
3826663 
3825536 
3826303 
3825689 
3825315 
3826061 
jgmsL 


38X2640 

3826318 

3826571 

3826663 

3825536 

3826303 

3325689 

3825315 

3826061 

3825084 


SV.  HH.  S3. 


2.6' 

6.9 

3.0 

2*0 

3.4 

3.5 
1.8 
2.0 
2*8 
3.8 


4.4 
3.7 

3.7 

3.8 

1.4 
2«1 

5.5 

1.8 

2.6 


2*.2' 

6.5 

2.6 
3.0 
4.2 
1.6 
2.1 
3.8 
2.4 


4.0 

4.3 
1.8 
3.1 
2.0 

2.4 

1.7 

4.4 

1.8 


2.8  " 

808 

3.4 
3*0 

4.8 

3.9 

2.5 

4.1 

3.1 

4.2  n 


5*2 

5.3 

3.7 

3.8 
2,0 
3.1 
5*5 
4.5 

2.9 


- 

2.2 

..-✓Jt.V..- 

2.3 

•2.5 

4,6 

3.6- 

4.7 

3.4 

3.9 

4.1 

5.0 

l.o 

5.0 

1.6 

4.9 

4.9 

4.7 

3.0 

4.1 

5.1 

*1  A 

4.1 

5.2 

3.3 

5.9 

3.6 

3.1 

3.8 

3.5 

2.9 

4.2 

SSRIALjtO. 


3312640 

3826318 

3826571 

3826663 

3825536 

3826303 

3825689 

3825315 

3826061 

u. 


xwimvifv 
3826318 
3826571 
3826663 
3825536 
3826303 
3825689 
3825315 
3826061 
J3, 25084. 


EV. 

EH. 

ES. 

2.9' 

2.5# 

3.1- 

4.5 

3.8 

5.5 

3.5 

1.5 

3.8 

3.1 

4.3 

4.3 

2.3 

2*4 

2.5 

4.0 

4.1 

4.2 

4.8 

3.1 

5.2 

4.3 

4.0 

5.8 

4.0 

2.8 

4*6 

5ol 

*  5.4 
4.3 

A 

3.8 

5.4 

4.5 

6.4 

2,9 

o»6 

4.1 

3.0 

4.3 

5,3 

4.0 

6.0 

5.1 

3.2 

5.1 

6,4 

4,5. 

j5.2 

7.0 

4.6 

4.2 

2.4 

3.9 

4.1 

4.2 

By.  »  Extreme-  Vertical 
SH.  «  Extrema  Horizontal 
33.  *  i2xtreno.Spr.ds^; 


’tSTRICTE0 

TAB LS  in  noth  Sot) 

TAKCrSTIirO  RESULTS  -  ILL  HIFL33  -  IS  BALL  ALT.  AlS^OITICn 
_  LOT  III  21046 _  . 


SERIAL  UO.  87.  EH.  33. 


3825201 

3825870 
3326637 
3826600 
3826613 
3326050 
3814093 


30C.-fCXli. 

3826836 

3326236 

3825870 

3826637 

3326600 

3326613 

3326050 


JM&29. 


3825201 

3826834 

3826236 

3825870 

3826637 

>3826600 

3826613 

3826050 

3814093 

3326479 


3.7“ 

2.1 

5.2 
5.3. 
4.8 
2.7 
4.0 
2.1 

4.3 

7. 


2^4 


2.8' 

4.1 

2.2 

2.3 

3.2 

2.1 

4.3 
4*4 
1.9 


C.0X 

4.1 
5*0 
5.0 
3*0 
4.7 
5.4 
.7 
.0 
5.0 


2.0 

2.0 

4.3 
4.8 
4*6 
5-9 

7.7 

2.3 
3.6 

4.8 


£.0 

2.4 

4.2 

2.8 

3.3 
3.0 

3.8 
3.0 

5.9 


1.5 
3.0 
2.1 

3.3 
1.2 
1.8 

3.5 

6.1 

1.4 
3.7 


+  * 
t 


SERIAL  HO;  S7. 


EH.  23. 


3825201 

3326834 

3826236 

3825870 

3826637 

3326600 

3826613 

3826050 

3814093 


l;4V1 

3826834 

3826236 

3325870 

3826637 

3826600 

3826613 

3826050 

3814093 

J826422. 


fc 


SVc 

na. 

ES. 


Sxtrcso  yortloal 
Extrcss  Horizontal 
gctrosa  Sapeod 


is 


RESTRICTED 


/ 


TABLE  IV 

TARGETING  RESULTS  -  MI  RIFLES  -  M2  BALL  ALT.  AMMUNITION 


LG  13305 


SERIAL  NO. 

EV. 

EH.  - 

ES. 

SERIAL  NO. 

EV. 

EH. 

ES. 

382^276 

I.46' 

3.04" 

3.10" 

“  3825589 

5.10" 

2.70 !* 

n 

3.70 

2.40 

3.7u 

»» 

5.90 

2.50 

6.30 

3.80 

2.80 

4.20 

6,30 

2,40 

6.30 

n 

4.20 

3.16 

4.40 

ft 

6.80 

1.90 

6.80 

3826726  . 

2.16 

1.90 

2.24 

ft 

5.20 

3.60. 

5.50 

*» 

2.20 

3.50 

3.60 

3824505 

5.40 

2.90 

5.40 

ft 

3.66 

1.70 

3.66- 

W 

1.90 

2.20 

2.70 

« 

3. 40 

2.30 

3.50 

5.70 

1.50 

5.80 

tt 

1.54 

3.80 

3.84 

« 

3.80 

3.60 

3.80 

3826276 

«* 

4.80 

^  Z  #\ 

4.20 
a  aa 

5.30 

Z  r>A 

ft 

aha/  riA  a 

3.00 

4.00 

1  /  A 

4.20 

A  «  A 

tf 

O  t  w 
2.00 

<f  .  vu 

2,90 

Bt  /U 

3.20 

2.20 

,?.W 

1.90 

2.80 

ft 

3.50 

2.60 

3.50 

« 

3.50 

3.60 

4.60 

« 

4.60 

3.50 

5.20 

« 

2.40 

2.20 

3.00 

3826674 

3.90 

1.70 

4.00 

n  ' 

5.32 

2.36 

5.34 

« 

2.60 

2.10 

2.60 

3826669 

3.20 

3.40 

4.60 

*» 

2.80 

2.90 

3.50 

tt 

4.60 

2.00 

4.60 

tt 

3.30 

1.60 

3.50 

» 

4.40 

3.40 

5.60 

tt 

1.80 

.90 

1.90 

3.60 

2.70 

6.70 

3812297 

3.20 

2.40 

3.20 

n 

1.40 

5.00 

5.00 

tt 

2.90 

.2.40 

3.10 

3825957 

5.10 

3.80 

6.00 

ft 

5.10 

3.40 

5.80 

«t 

3.90 

2.60 

4.60 

« 

3.70 

2.90 

3.70 

2.70 

2.40 

£.30 

n 

4.70 

4.20 

5.20 

w 

3,10 

1.70 

3.20 

3826728 

3. JO 

2.60 

3.70 

t# 

4.50 

3.20 

4*60 

ft 

3.30 

2,00 

3.60 

3825657 

4.30 

3.70 

5.00 

tt 

4.50 

4.10 

6.20 

n 

2.20 

3.60 

3.60 

ft 

2.20 

3.70 

3.70 

w 

2.80 

3.00 

3.90 

tt 

2.90 

4.10 

4.70 

?t 

3.10 

2.80 

6.20 

« 

4.30 

3.60 

4.5* 

EV.  *  Extreme  Vertical 
EH.  *  Extreme  Horizontal 
S3.  *  Extreme  Spread 
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RESTRICTED 


Ti~;  i 


mm  a mils 


smiAL  m.  -  bv.  m. 


3326050 

6.50 

n 

6*10 

«t 

6.00 

n 

5.50 

tt 

5.20 

3326600 

3.80 

<* 

1.80 

it  * 

3.30 

it 

3.70 

if 

6.40 

3326479 

3.50 

» 

5 1 30 

tt 

4.40 

n 

4.10 

n 

4.80 

3314093 

5.40 

tt 

3.80 

n 

3.40 

n 

3.40 

0 

1.70 

3826613' 

5.10 

» 

1*80 

it 

1,20 

• » 

2*60 

i» 

1,50 

3325201 

3.40 

« 

2.00 

» 

4.70 

» 

5.20 

t» 

t 

4.40 

a.40- 

3»oo 

4*50 

2o60 

4.30 

1.30 
4ol0 

3.30 

1.90 

2.00 

<5  Irt 

2.7.0 

3.50 
2.70 
2.10 
2.00 

1.69 
2.10 
2.80 
2*20 
3. 3P 

2.50 

2.70 

2.90 
3.10 
4.5© 
3.80 
1.90. 
3.20 
4.69 


«3  X?  (CoaM 


B  -  Ml  SJIXE3  «  M2  HALL  ASE.  «E3X5?I<P 


xc  : 

13305 

■  3EU 

t  S&ML.m* 

sir*. 

a 

BO® 

6,50* 

1.80' 
2,  AO 

3  A  50 

4.40 ’* 

zrio- 

6,20 

« 

!»/!■ 

3,80 

7*40 

5.  SO 

ft 

3.00 

3.70 

ft 

2.90 

2.60 

3.30 

5,80 

tt 

2.20 

3*80 

4*10 

3.80 

3326834' 

4,20  . 

3*39 

3,ao 

3,90 

3.90 

n 

2.40 

2i»90 

3.40 

3.70 

¥t 

2,50 

4.50 

4*60. 

6*40 

«t 

3.60 

3,00 

4,20* 

H  Ct\ 

«»  «*. 
JOCJOfV 

$•'65' 

•  2«40 

6,00 

6.00 

n 

3.50 

3.70 

4,00 

5.60 

w 

5««0 

3,00 

5.00 

4,10 

n 

3.80 

1,80 

3,80 

4.90 

» 

2,30 

2.70 

3.50 

5.4P 

3826236 

4.20 

3.40 

4.90 

3.80 

it 

4.10 

1.90 

4.20 

3.50 

■  » 

5.50 

3.20 

6,00 

4*30 

it 

4,00 

2«10 

4.00 

2*40 

5.90  • 

?# 

1.30 

2.90 

3.00 

2.5P, 

2.70 
3.30 

3.30 
5.50 

4.30 

4.70 
5,20 
5.00 


.  ■  V 


E7.  a  ErUroma  Vortical 
EE.  a  Bstreno  Horiscatal 
£2.  a  Extreme  Spopaadt 


i 


RESTRICTED 


